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(54) YCTPOflCTBO A** PACUMPEHHfl 
CKBAXHH 

(57) U3o6pereHM6 othocmtca k ropwoA npoM- 
tm m CTpovrre/ibCTey m m.6. McnonbaoeaHO A"* 

C00pyX6HMfl CKBdXMH noA npenilTCTBMPMM 
K8K C OAHOBpeMeHHOft fipOKABAKOft KOXyXd 

mam TpyGonpoBOAd, T8K m 603 npoxASAKM. 


Uanb- noautueHMB h8a©*choctm paOorbi. Yct- 
PoActbo coAepxcm Tpy6y-AMA6p (Til) 1 , icoxyx 
(K) 9, npMBOAHoA B8A 2 m pa6oMMA opran (PO). 

ilOCABAHMA BUnOAHOH B BMA6 KOHMHBCKOrO 

pacicdTUBaiotuero mgxbhh3mb, «a tueflieax skc^ 

U6HTpMX080rO B3A8 3 KOTOporO pacnOAOXeHbf 
K0HMH6CKM6 K3TKM 5. flpOAOAbHbf 6 OCM K8TK0B 

5 pacnoAoxeHu noA ytaom r ocm PO. Bba 2 
cicpenAeH c PO m pa3MameH c bo3moxhoctWio 
BpameHHA B Til 1 MAM b K9. Oam h kohcu PO 

COeAMHBH C B03MOJKNOCTblO BpdlUeHMfl Til 1 M 

ApyroA - c K 9. Pe6pa 10 pacnonoxeHbi cmm- 

MBTpMSHO OTMOCMTOAbHO OCM PO, M MX KOHl|M 

3aKpenAeHU hb HapyxHux nosepxHocTsix Til 

1 M K9. npM BpatlieHMM 88A8 3 Bp8U4d6TCA M PO. 

a aro K0TKM 5 o6tcaruB8iotcfl no 3a6oio pactiJM- 

pABMOd CfcB8XMHt4, npOM3B0A^ yflAOTHCHMO 
rpyHTd B pBAMBAbHOM H8flp88A6HMM. (IpM 

BCTpeno c BdAyHOM pe6pa 10 BAaBAMBaior ero 
b rpyHT mam paapyuiaipr. 3 ma. . ■ 
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tooOpeTetftte othochfch * ropnoA npo- 

MUUI/ieHKOCTM M CTpOHTeJIbCTBy W MOXBT 6blTb 

ncno/ibaoeano Afl» coopyxenvw cxaaxwH noA 

npenHTCTBMflMVI, K8K C OAHOBpBMCHHOA fipO- 

uiaAxoA xoxyxa miM Tpy6onpoeoAa» Tax m 6e3 5 
npox/iaAM* 


Ue/ib M3o6poTeHwi - noBWuieHwe mbac^k - 
hoctw pa6<rrw. 

Ha 4>nr.1 noxa3ana cxcmb crpom-e/ibCTBa 10 

KPHBOilMHBftHOA CKB8XMHU C OAHOBpeMBHHOfl 

npomisAKOft Tpy6onpoBOAa; na <t>nr.2 - ycr- 
poAc ?bo. npoAOnbMwa paape3; na 4>wr.3 - pas- 
pea A-A hb $h r.2. - 

YCTpoACTBO AIW paCUJMpCHM» CXB3HCMH 15 

co/repacMT TpyGy-nwAep 1 . b xoTopoft ycTanoB- 
nen Ha npOMexywinux onopax (ne noxa3anu) 

C BO3MO*H0CTbK> BpameHMA npMBOAHOA B8Jl2. 

Pa6wMA opran Bbinonnen b bma£ pacKaTWBa- 20 

IQlUerO MeXBHM3Ma C 3KCUeHTpMK0BUM B3/10M 

3, Ha tueAxax4 Koroporo pacnonoixeHbi xonn- 

HeCKMB KBTKH 5. nOOAOilbHUC OCH CMMMGTpMM 

pacnojioxenu noAyniOM 1-6 * npoAO/ibHoA 
ocwpa6osero opraHa TaxnMo6pa30M,«rro.npn 25 
BpaiueHMH Bavia 3 kbtkm 5 k3thtch b 3a6oe 
cxaaxMHi* no cnnpa/w Boxpyr npoAOAbnoA 
ocw. YitaaamtfeiA ynwi onpeAe/ifler mar icanca 5 
- noABMy ero 3a oamh o6opor Boxpyr npoAOfl b- 
hoA ocm pa6onero oprana. Oamh KOHeu sana 3 30 
KMHeMannecicM caaaan c npMBOAHWM aa/iOM 
2, HanpMMep. n ocpcactbom My$TU 6 m ycTa- 
H0BJI6H C 603MOXHOCTbtO apameHtui na noA- 
tUHflMMKOBOA OnOpe 7 OTHOCMTe/lbHO 

Tpy6u*AHAepa 1. flpyroft xoneu aa/ia 3 ycTa- 35 

HOBfleH C B03M OXHOCTbtO BpdtUBHMA B OnOpC 

8 Ann paSosero opraHa, roropaa pacnonoxe- 
hb BHyTpM npoKiiaAuaaeMoro xoxyxa 9* Tpy- 
6a-jtMAep 1 m xoxyx 9 cobamhbhu moxay 
coOoA peSpaMM 10. KOTopwe pacno/ioxenu 40 

CMMMBTpMMHO OTHOCmeilbHO npOAOflbHOA OCM 

pa6oMero opraHa m oxBaruBaiOT pa60MMA op- 
ran. KaxAoe pe6po 10 oammm kohuom 3a*pen- 
neno. nanpuMep. c noMombio csapxn Ha 
* BHeumeA 6oxoboA noaepxHOCTM Tpy6w-WAe- 45 
pa 1 , a npymM kohuom - Ha bhbuihcA 6oxoboA 
noaepxHocm xoxyxa 9. AnaMeTp KOHwnecxnx 
ttdTKOB 5 paexaTMBaiomero MexanwMa yaenn- 
MMBaeTCB ot TpyGu-JWABpa x roxyxy 9. npM- 

BOAHOA BAA 2 npHBOAHTCJI BO BpaiUBHHB OT 50 

CypOBoro craHxa 11. xoropuA ycraHOBueH c 
bo3m6xhoctvk> nepeMeuueHMsi no pane 12. yc- 

TBHOBilOHHOM B pa60HBM X0T/10B3He 13.KoxyX 

9 moxbt noAAepxMBaTbCii na aecy c no- 
MotubK), nanpnMop, TpyCoyx/iaAHMKOB (hb no- 55 
xasaHu). 

YcrpoACTBO Ann pacuiMpemtst ckbbxhh 

MOXBT MMBTV MHB6HT8pHW6 CBKUKM \4 M 15. 
COBAHHBHHUB COOTB6TCTB0HH0 C Tpy60A"HW- 

AepoM 1 m c xoxyxoM 9, HanpMMBp, c no- 
mocuvio caapicH. 


YCTpOffeTBO AAA paCUiHp6HM5l CKB3XMH 

pa6oTB0T cneAywiUMM o6paaoM. 

113 pa6owo xoT/iobaHa 13 c noMOiuwo 6y 
poaoro CTanxa 1 1 npoOypHaaaTCfl nKOHepna* 
CKBdXMHa ao BuxoAa Tpy6u-/iMAepa 1 Ha no- 
sepxHOCTb b npweMHOM KOT/ioeaHe (hb noica- 
aaH). KxoHuyTpy6M-/iMAepa 1 BMBCTo6ypOBoA. 

r(V10BKM npMCOeAMH»K)T HHBBHTdpHytO CBX- 
MMK) 14. X XOHUy CBXUMM 15.npMCOBAMHflX)T 

xo)xyx 9. noAAepxMBacMuA TpyCoyxnaAMHxa- 
mm. 3aTeM BioiKwaioT npviBOA apamenMa 6ypo- 

BOrO CT8HX8* 11, KOTOPUA. npMBOAHT BO 
BpaiUBHMO npMBOAHOA 88/1 2 M XHHBM8TMMeCXM 

coeAMHBHHbiA c hmm BBrt 3 paOoMoro oprana. 
npM. Bpau^BHHH sana 3 xbtxh 5 oCx^TUBaxncn 
no 3a6ox> pacusfcpsieMoA ckbbsxmhu, npoMaso- 
A» yn/iOTHOHMO rpytrra b paAManbHOM Hanpaa- 
neHMM. ocymecTB/wa npoTacxMBaHMeaa C060A 
xoxcyxa 9. B cnyMae hbo6xoahmoctm AononHw- 
TenbHoe ycttJiMB An si npotacxMBaHMB xoxyxa 9 . 
moxho co3AaaaTb noAdTMMKOM 6ypoBoro 
craHKd 11, kotopuA nepeAaet yc^we sepe3 
TpyGy-ziHACp 1 w pe6pa 1 0 xo*yxy 9. npM ttom 
pa60MMA opran pa3rpyxen ot oceswx ycifiiMA 
noAaiNHxa 6yposoro craHxa 11. flpw Bcrpese 
pa6oMero oprana, nanpMMep, c BaitynoM xanxH 
5 BAaa/iMaaiOT ero 9 rpyHT. ocnn no3BCuiaKrr 
pa3M6pu aairyna. Eoim pd3Mepu sanyiia ho 
no3BOiiaiOT xarxaM 5 BABBWTb ero b rpymr. to 
bo B33MM0AGAcTBMe BCTynaioT pe6pa 10. koto- 
pbte npeAOxpaHfitOT kbtkm 5 m Becb pa6omtA 
opran ot no/iOMox. npM 3tom paccrosiHiie 
MBXAy COCBAMMMM pe6paMM 10 no nepuMeTpy 
p&6osero oprana onpeAenfterc* pacwemuM 
nyreM c yseTOM xapaxTepnctMicM rpynTa, Ana- 
MBTpa pacuiMpneMoA cxsaxMHU. yr/ia xoHyc- 
Hocnt xancoB 5 m kx xoa&mecTBa. Pe6pa 10 
B0cnpMHMM8K>T na ce6» n3m6aiomnA mo- 

MCMT. B03HMKaK)tUHA npM BnHCblBdHHM CHCT0- 

mm TpyGa-JiMAep 1-xoxyx 9 e aaAanHyio 
KpHBonMneAnyio TpaexTopnio, npeAOxpaHnn 
ot yxaaannbix narpy30x pa6oMMA opran* <m> 
AononHMTe/ibHO nofiumaeT naAexnocrb ero 
pa6oTW. 

ripw pacuinpeHMM CKBaxnnu 6e3 npo- 
KiraAKn xoxyxa 9 ycTpo Actbo pa6oTaer anano- 

TMMHO. B 3T0M C/iyMBB KOXyX 9 HO 

npMCoeAMHmoT x hh aenTapHO A cbkumm 15 m 
nocABAHflA npn nepeMetMennn ycTpoAcraa a 
rpynre Bunonnner ponb era 6m/i M3aropa na- 
npaB^ennft paciUMpenna. Ctb 6m/i M3a umw na- 
npaeneMMfl pacuinpneMoA ckb3*mmw 
cnocoCcTByeT xaioxe n na/nrate pe6ep 10. B 
AannoM oiyvae BxnxweHHe npn boas noAaTMW- 
K3 GypoBoro cranxa 11 moxho ho nponaBO; 

AWTb. 

(DopMy/ia M3o6peTenna 
YcrpoAcT&o Ana pactunpeHMH cxBaxMn. 
BxmoHaxiiuee Tpy6y-/iMAep, xoxyx, paCoMMA 
opran, oamh xohbli KOToporo cooahhoh c Tpy- 
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Oo(*-i»MAepoM. a APV"* " c KOxyxOM c bos- 

MOXMOCTMO BpaiUeHMH. M (ipMBOflHOM W. 

CKpen/ieMHUft c paOoMMM oprsHOM, o r A M n a- 

K) U4 T6M, HTO, C Uft/IMO MOBMUIBHMa 

MaAexHOcm b pa6oTe, paoosMR opraM aynon- 
hoh a ewe KOHMMecKoro pacnaTMBaiomero 

M6XaHM3M8 C 3KCI48HTPMICOBMM BWOM M C KO- 
HMSeCKMMM yCTSMOBUBMMMMM H8 


3ICCUeMTpMlt0B0M B8/iy..M np<W)/1fcHM« OCM ko- 

Topux pacnonojiceMM nofl yr/iOM it npononwHOfl 
ocm paoowro opraHS, npM 9to*» ycrpofteiao 
CHa6*eHO pe6paMM. cmmm6tpmvho pacopflo? 

X8HHUMM OTHOCHTeilkHO OPOAO/lkKOM OCM Of 

Bosaro opraHa, kohiju kotopmx aaxpaiuMMM 
H8 M8py»Hiix noBepxMoctux TpyOtt-flMAepa M 
KOKyxa, 
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(54) DEVICE FOR REAMING BOREHOLES 

(57) The invention relates to the mining industry and may be used to construct boreholes 
under obstacles both with and without simultaneously laying casing or pipe. 
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The aim is to improve the reliability of operation. The device contains leader pipe 1, casing 9, 
drive shaft 2, and a tool. The latter is implemented as a conical rolling mechanism, on the 
journals of eccentric shaft 3 of which are disposed conical rollers 5. The longitudinal axes of 
rollers 5 are disposed at an angle to the axis of the tool. Shaft 2 is attached to the tool and is 
disposed so that it can rotate in leader pipe 1 or in casing 9. One end of the tool is connected 
to leader pipe 1 so that it can rotate, and the other end is connected to casing 9. Ribs 10 are 
disposed symmetrically relative to the axis of the tool, and their ends are attached to the outer 
surfaces of leader pipe 1 and casing 9. When shaft 3 rotates, the tool also rotates, and its 
rollers 5 roll along the bottom of the borehole that is being reamed, compacting the soil in the 
radial direction. When ribs 10 encounter a boulder, they force it into the ground or break it 
up. 3 drawings. 


[vertically along right margin] 
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[figure under columns 1 and 2] 

[see Russian original for figure] 


Fig. 2 
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The invention relates to the mining industry and construction, and may be used to 
construct boreholes under obstacles both with and without simultaneously laying casing or 
pipe. 

The aim of the invention is to improve the reliability of operation. 

Fig. 1 shows a drawing for construction of a curved borehole with simultaneous pipe 
laying; Fig. 2 shows the device in longitudinal section; Fig. 3 shows the A — A section in Fig. 
2. 

The borehole reaming device contains a leader pipe 1 in which the drive shaft 2 is 
mounted on intermediate supports (not shown) so that it can rotate. The tool is implemented 
as a rolling mechanism with eccentric shaft 3, on the journals 4 of which are disposed conical 
rollers 5, the longitudinal symmetry axes are disposed at a 1° to 6° angle relative to the 
longitudinal axis of the tool in such a way that when shaft 3 rotates, the rollers 5 roll into the 
bottom of the borehole along a helical path about the longitudinal axis. The aforementioned 
angle determines the pitch of roller 5, the distance it advances per revolution about the 
longitudinal axis of the tool. One end of shaft 3 is kinematically linked to drive shaft 2, for 
example, by means of sleeve coupling 6, and is mounted so that it can rotate on bushing 
support 7 relative to leader pipe 1. The other end of shaft 3 is mounted so that it can rotate on 
support 8 for the tool, which is disposed inside the casing 9 to be laid. Leader pipe 1 and 
casing 9 are interconnected by ribs 10, which are disposed symmetrically relative to the 
longitudinal axis of the tool and encircle the tool. Each rib 10 is attached at one end, for 
example, by welding, to the outer lateral surface of leader pipe 1, and the other end is attached 
to the outer lateral surface of casing 9. The diameter of the conical rollers 5 of the rolling 
mechanism increases going from the leader pipe to casing 9. Drive shaft 2 is set in rotation by 
drill 11, which is mounted so that it can move along frame 12, mounted in entrance pit 13. 
Casing 9 can be suspended using, for example, pipe layers (not shown). 

The borehole reaming device may have stock sections 14 and 15, connected 
respectively with leader pipe 1 and with casing 9, for example, by welding. 
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The borehole reaming device operates as follows. 

From entrance pit 13 using drill 11, a pioneer borehole is drilled until leader pipe 1 
emerges onto the surface in the receiving pit (not shown). Stock section 14 is attached to the 
end of leader pipe 1 instead of a drilling head, and casing 9, supported by pipe layers, is 
attached to the end of section 15. Then the drive to rotate drill 1 1 is switched on, which starts 
drive shaft 2 rotating as well as shaft 3 of the tool that is kinematically linked with it. As shaft 
3 rotates, rollers 5 roll out along the bottom of the borehole being reamed, compacting the 
soil in the radial direction, pushing through casing 9 ahead of them. As needed, additional 
force for pushing through casing 9 can be created by the feeder of drill 1 1, which transmits a 
force through leader pipe 1 and ribs 10 to casing 9. In this case, the axial forces from the 
feeder of drill 1 1 on the tool are relieved. When, for example, the tool encounters a boulder, 
rollers 5 force it into the ground, if the size of the boulder permits. If the size of the boulder 
does not permit rollers 5 to force it into the ground, then ribs 10 come into play, which 
protect rollers 5 and the entire tool from breakage. In this case, the distance between adjacent 
ribs 10 along the perimeter of the tool is determined by computation, taking into account the 
characteristics of the soil, the diameter of the borehole to be reamed, the angle of taper of 
rollers 5, and the number of rollers. Ribs 10 absorb the bending moment arising when the 
leader pipe 1 - casing 9 system traces out the specified curvilinear trajectory, cushioning the 
tool from the aforementioned loads, which additionally improves the reliability of its 
operation. 

The device operates similarly when reaming a borehole without laying casing 9. Then 
casing 9 is not attached to stock section 15, and the latter, as the device moves into the 
ground, plays the role of a stabilizer of the reaming direction. Stabilization of the direction of 
reaming of the borehole is also helped by the presence of ribs 10. In this case, the drive of the 
feeder of drill 1 1 may not be switched on. . 

Claim 

A device for reaming boreholes, including a leader pipe, a casing, a tool, one end of 
which is connected to 
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the leader pipe while the other end is connected with the casing in a way so that it can rotate, 
and a drive shaft that is attached to the tool, distinguished by the fact that y with the aim of 
improving the reliability in operation, the tool is implemented as a conical rolling mechanism 
with eccentric shaft and with conical rollers, mounted on 
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the eccentric shaft, and the longitudinal axes of said rollers are disposed at an angle to the 
longitudinal axis of the tool, where the device is equipped with ribs symmetrically disposed 
relative to the longitudinal axis of the tool, the ends of which are attached to the outer 
surfaces of the leader pipe and the casing. 


[see Russian original for figure] 


Fig. 1 


[see Russian original for figure] 
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